Acquisition, delivery and incorporation of metals into their respective metalloproteins are important cellular processes. These processes are tightly controlled for preventing that cells are exposed to free metal concentrations that would lead to harmful oxidative damages. Copper (Cu) is one such metal that is required as a cofactor in a variety of proteins. Cytochrome c oxidases (Cox) are among the metalloproteins whose assembly and activity involves the incorporation of Cu into their main catalytic subunit. In this study, we focused on the acquisition of Cu 2 + for incorporation into the heme-Cu Mitochondrial (mt) DNA is compacted in nucleoprotein complexes called nucleoids [1] [2] [3] [4] . It has recently been reported [2] that one nucleoid harbors one mtDNA molecule, whereas previous studies had suggested that each nucleoid contains several copies of mtDNA [3] . Nucleoid structure may depend on cell type and growth conditions. Further details of mitochondrial genetics, including mechanisms of transcription and replication of mtDNA, are still poorly understood. Investigation of these processes is very difficult, since mitochondria possess two hydrophobic membranes, which must be overcome with specific probes or antibodies. Recently, new findings have pointed out that nucleoids play a major role as centers of mitochondrial biogenesis.
We focused our research on mt ribosomes. Mitochondrial ribosomal protein was fused with fluorescent proteins in inducible or lentiviral vectors. We have combined these vectors with nucleoid proteins and employed super-resolution Bi-Plane FPALM (Fluorescence Photoactivation Localization Microscopy) microscopy [4] . We have also adopted a modified dSTORM (direct Stochastic Optical Reconstruction Microscopy) technique for RNA visualization using molecular beacons that hybridize to16S rRNA.
We have revealed very close interactions between mt ribosomes and nucleoids while observing mitochondrial nucleoids as centers of ribosomal clouds. Biplane FPALM has shown that each nucleoid has its own mt ribosomes in very close vicinity. There were still some free mt ribosomes observed in the mitochondrial matrix, but their amount was very low. To test whether ribosomal RNA is also adjacent to nucleoids we applied our molecular beacon system for dSTORM in situ hybridization and revealed some structures corresponding to nucleoid and mt ribosome clusters.
Based on our findings we hypothesize that clusters of mitochondrial ribosomes surrounding nucleoids are centers of translation. Mt ribosomes positioned in proximity to nucleoids may enhance translation of mtRNA and forestall RNA degradation. Taken together nucleoids are major sites where mitochondrial biogenesis (replication, transcription, translation, lipid metabolism) takes place.
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